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Abstract of J P2001 01 1 080 

PROBLEM TO BE SOLVED: To obtain a new 
compound useful for a red-based fluorescent 
coloring matter having high excellent 
characteristics such as emission brightness, 
fastness and excellent luminous efficiency 
suitable in the field of an organic electric field 
light emission element. SOLUTION: This 
compound is shown by formula [R1 to R4 are 
each H or a 1-4C alky!; ring Z is a (substitute) 
aromatic ring] such as a compound of formula 
II. The compound of formula I Is obtained by 
reacting a compound of formula III (e.g. 
1 ,1 ,7,7-tetramethyl-8-hydroxy-9- 
formyljulolidine, etc.), with a compound of 
formula IV (e.g. 2-benzimidazolylacetonitriie, 
etc.), generally in an inert solvent such as N,N- 
dimethylformamide, etc., in the presence of an 
inorganic or an organic basic condensation 
agent preferably at 0-50 deg.C for about 0.5- 
48 hours to synthesize a compound of formula 
V, then reacting the compound with 
malononitrile preferably at 50-200 deg.C for 
0.5-48 hours and hydrolyzing the formed 
compound. 
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31459^&$B) . 2-t-7*f-/U-9, 1<HJ,N'-Vw/7V h 
7*/^'^?y (Phys. Stat. Sol. (a), 142$, 489 
H, 1994^) , nWmm*mbi'9=> % S* nil 

[0050] m^EAi 6 ©Igjffi, aft, 5~200nm, 
30 #£L<fil0~100 nn-e*>5. Sfcli, fil«2i:iE?Lte 

<, JK^tLTrt 300^^1, tiy*m&n$LkLX\t 

^#tt<wi*»e>o«LttA#«*<trfc % turns. 

40 T-(C3K/U7^y>^^ J ?>7^n->r = Wt;^ («Ffl 
W63-295695*^«) . ^^-'<^ hfi»#« H> 7? 
f («BB¥4-308688#^*) . t K7'/V[k^« (tt 
M¥4 -320483-fii») , TA^a + VBftO^ffK^r 
^yR«» («pl¥4 -22099S^«) . p- (9-7 >Y 
-N.N-^-p-h !>yW7=!> y (#M¥3 -111485^ 
QM) . /■Kyf-i-u>K'=uy J ?'/Ky-p-7 3 :-u 
yf=L/y (#»¥4-145192*&«) , # , J7-))> 
(Appl. Phys. Lett., 64$, 1245H, 1994^#fi5) If© 
«flrt', • (#fl¥8- 315 

50 73^«) -S 5 . ;<i-stJ>®fW> AsT-tWKMi. 
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27a-sy-9, imm tw&ztix^&. 
[oo5i] ±'mm><v7 7mmtLX£<mz 

tfbhZ ■■ 

5,10, 15. 20-T h7 7^-/U-21H,23H-^;l/7-f y 10 
5, 10, 15, 20-T h 7 7x-/U-21H, 23H-#/V'7 ^ y 
h (ID 

5,10, 15, 20-T h77i-/U-21H,23H-^7>fy$B (I 
I) 

5, 10, 15, 20-T h 7 7*-A-21H, 23H-#/l'7 -Y Vffi£& 
(II) 

5, 10, 15, 20-T Y 7 7i -^-21H, 23H-#/U7 -< >/<T 
£4, (IV) **->K 

5, 10, 15, 20-r h 7 (4- tT !J -21H, 23H-zK/P7 -f > 
29H,31H-7?d>'7->' 20 
m (ID 79o'yJs.-y 
ffi& (II) 7*n->7-> 
T^ r >7^n->T->'^^->K • 

I87^a>'7-y 

IS (II) 4, 4' , 4" , 4" ' -T f- 7 7if-29H, 31H-7 ^ D -> 

7~y 

^jfe-^m^K'-^tife, 7°7XvCVD^5ffivMbn 30 

1 0 0 5 2 J tt±ot)HcLTJK**4iSBS-'<s'7rH 
3<7)®/Sli, at, 3~100ran > 0$ L< lil0~50nmT'fe 

fc. £KJb£&&8< «?«|£ff5, jE7Lti&ff4, » 
10 0 5 3] WaWHS**^ si*. 

ffi^x-w h y 5^*:KKEg$tifc«£rov*1"ftlc 

10 0 5 4] 
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JSItfifcdftONo. 14* - IWfk^tlWNo. ICftJS 
1-6. 

(XltHl) *-l«No. l^M 
1, 1, 7, 7-Tetramethyl-8-hydroxy-9-formyl julolidine 
1. 81 g (6. 6mmol ) i:2-Benzimidazolylacetonitri 
lei. 04 g (6.6mmol ) ICDMF 1 5 m 1 ^Dx., Pi 
perizineO. 0 7g (9.2mmol ) £fitS£0. 0 7g (l. 
lnraol ) SrJDx., £fi"C2 4«*R|fij£3#fc. 

***aT-e«ftL. 2. 8igt»fc. 
^atwteft, $h*14 1 2-c*>o, Ties: (iv- 

a) *£tiZ.b#WRZ1Mz.. 
100 5 5] 

fffcl 1] 




(IV- a ) 

1005 6] '&btltz±.&$. (IV-a) 2. Ogtvo 
/=HJ;U0. 32g (4.8mraol ) (CDiglyme 18ml 
ZMt, 14 0 < Ct?2«MBfiJS**fc. SfcttlC*** 

2FCft»U l. 9 4g4r#fc. r^fi^l**^ 

* h/H^Srff^ofctc5^ J Fft!14 6 l-e*>9, N 
MR, WR**** h/K h/HHSilJfc 

11. Ties; (V-a) "CfcSwirjWWB'Ctfc. 
[00 5 7] 
Iftl 2] 

(V- a ) 

[0 0 5 8] ' H-NMR (CDC 1. (6=ppm)) : 
1. 33 (s. 6H) , 1. 67 (s, 6H) , 1. 85 (dt, 4H) , 3. 42 (dt, 4H) , 7. 23 
(s. 1H) , 7. 42 (t, 2H) , 7. 80 (d, 1H) , 8. 44 (s, 1H) , 8. 80 (d, 1 
H) 

©iR*^? : A. m a x 5 6 5 , 524nm (igj» : 
ififfc^TUV) 

ft%^9 h/klmax581nm (MK : Jfcrt^T 
UV) 

'&btltz±.%tt (V-a) 0. 8 8 gl£x?y-/H 2 
ml («fi»:*«l : 1) 5. 8ml SrJ&P 

9 0lC-C4l#WK£i*ttfc. RJ£«lC*i»A»fe 
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I£T«U 0. 4 g ro£ ( f B £ / <# 

^»No. l<7)<fc£f!)4 8mg$r*tfco I©ft^4J)tt# 

[0 0 5 9] $6ftfcBttn$MJrt£*H*0>» 9 T-fo 
0, S-l©No. 1 <DW'&<D{k&®X-tb 3 r £ #It£ 

h/Ufflfe : #**4 6 2 
' H-NMR (CDC Is (6=ppm) ) : 
1 . 34 (s, 6H) , 1 . 7 1 (s, 6H) , 1 . 85 (dt, 4H) , 3. 42 (dt, 4H) , 7. 34 10 
(s, 1H) , 7. 43 (t, 2H) , 7. 80 (d, 1H) , 8. 58 (d, 1H) , 8. 68 (s, 1 
H) 

WL*^ hA* : * m a x 5 6 9 n m : fait* f" 

U» 

Ik*.*** bA-: lmax 5 9 3 nm ()g^:ffi{k^^ 

yy) 

a- i»ft^No. 3«£fi)c 

1, 1, 7, 7-Tetramethyl-8-hydroxy-9-formyl julolidine 
0. 66g (2.4mmol ) £2-(lH-naphth [2, 3-d ] imid 
azolyDacetonitrile 0. 50 g (2.4ramol ) (CDMF 20 
5ml£ABx., PiperizineO. 2 9g (3. 4ramol ) b§t 
&0. 02g (0.4mmol) iM*.. %&-Q24&ffl&& 

fc. 8BLfcfi££*«:*aT-ee*U 1. 18g£ 
b/MIJ£(D$§£, #?*i4 6 2-efc 
9, TIE* (IV- b) *£tfrfcMM8$*ifc. 
[0 0 6 0] 
[ftl 3] 




30 



(IV- b) 

[0 0 6 U ftt>ti£.±e& (iv-b) l. Ogi^p 

;=|>y^O. 14g (2. lmmol ) (CDiglyrae 9ml£ 

M£, l 4 0*C-C2«fflBRlS3#*:. S*E*K:**»JP 
T-eeHt. 0. 9 5gSr»fc. ZtD^mttuyy 

tf8*ttfc<&» *>-?*> 9, ties; (v-b) -cfcsii 

[0 0 6 2] 
[ft 14] 




(V-b) 

50 
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[0 0 6 3] -7^^ hfrfflfe : #?45 1 1 
' H-NMR (CDC la (5=ppra) ) : 
1 . 34 (s, 6H) , 1 . 69 (s, 6H) , 1 . 84 (dt, 4H) , 3. 42 (dt, 4H) , 7. 23 
(s, 1H) , 7. 42 (m, 2H) , 8. 02 (ra, 2H) , 8. 2 1 (s, 1H) , 8. 43 (s, 1 
H),9.22(s, 1H) 

W.HRX't? h^:Amax576nm (jgft : &it* * 

uy) 

Iftx-^ ^:lraax 5 94nm (»K : Sib* * 

#e><tfc±Ea (V-b) 0. 9 2 glCx*/-/H 2 
ml bSSVk (Sifi®:*=l : 1) 6m\&MK, 9 

KfiT-ettlL, 0. 7 7g»8IW:, 

ff V\ 1 Ofc-^N o . 3 5 4 m g &ft 

[0064] #?>*ifcH#«)^«ffefttt*«)a 9 ■?*> 
9,«-l©No. 3C«jSOft^»-e*)5ri!j«*» 

t**"S* : ^-f *5 1 2 

1 H-NMR (CDC 1 3 (6=ppm) ) : 

1 . 37 (s, 6H) , 1 . 72 (s, 6H) , 1 . 85 (dt . 4H) , 3. 48 (dt, 4H) , 7. 35 

(s, 1H) , 7. 48 (a, 2H) , 8. 05 (ra, 2H) , 8. 23 (s, 1H) , 8. 70 (s, 1 

H),9.04(s,lH) 

SMx*'** M<: Ima x 5 8 2nm (jgjft : ^ft^ 

uy) 

bA< : Ima x 6 1 Onm (M% : l&itt f- 

U» 

CJIJtflS) *-10ftd*No. 2 5 0>&fix 
1, 1, 7, 7-Tetramethyl-8-hydroxy-9-formyl julolidine 
0. 99g (3. 6mmol ) t2-Methoxybenzimidazolylace 
tonitrile 0. 8g (3. 6mmol ) ICDMF 8 m 1 £J)D 

PiperizineO. 43g (5.0ramol ) t§f&0. 04 
g (1. lmmol ) £J&0;L SAT? 2 4 5 
!S«fc*«:*aDU WWLfc»ft«r»»Lfc. $&Lfc 

aaaafc*K2T-ett»L, 1. 2 2 g t»fc. v** 

(IV- c) Sr*tfwt*s«BSlifc. 
[006 5] 
[fcl 5] 




(N- c ) 



[0 0 6 6] ftbiXlZ±.ti& (IV- b) 1. 2gt?D 
y=KJ)/U0. 18g (2. 7ramol ) (CDiglyme 11ml 
1 4 0 < C-C2«$R!RlSS«fc. RlfflKi;:**** 
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SfCKftU 1. 17g«r#fc. :otii«ttt^ 

*,'5H**4 9 1 TIHit (V-c) &$$t 

10 0 6 7] 
[fill 6] 




10 



(V- c ) 



[0 0 6 8] ®btltz±.m& (V-c) 1. lgfcx* 
/-;H 5ml : 1) 8ml 

HfcixfcttfiSrSISUfc. «U&L7bftfttt> 
fc43*T?*ftLfc. J*£T"Cft)lU 0. 8 0gfflg 

lOft^KlNo. 2 5©fk«-*2 0mgS:1»fc. :<0|k 20 

10 0 6 9] #f,*ifcB*»»*f»*tt»©a 9 "C*> 
5, t-lONo. 2 5©«jg©fk^-Citi>Swi^tl 

'H-NMR (CDC li (6=ppm) ) : 
1. 36 (s, 6H) , 1. 71 (s, 6H) . 1. 86 (dt, 4H) , 3. 48 (dt, 4H) , 3. 91 
(s, 3H) , 7. 05 (d, 1H) . 7. 34 (s, 1H) , 7. 70 (s, 1H) , 8. 42 (d, I 
H),8. 63 (s, 1H) 

h^:lmax604nm (8ft : *Ms* f- 
uy) 30 

99V\s-Y ( ^7^ !)^y hMDj Efcu-3V*SC 
100gfcft*U »LttU»*rJB^T2 0 

**mj#JSHi?2 0 0^X5£IW?rt»U 

[0 0 7 0] »e>nfc*ft«ii*#cji^**tt©ttfe 

**U Wfttt, B*fflfcMHvO>fc. *fc»ffl*» 

2 5 CCX-1 0»W»«**fcr i£l#H4±Et 40 
LfctfeffiWfe^fi, 2 0 0 1C x 5 awn* 

9 9 ]} U- h ( y^-y hMDj Elu-ayftS 
100glift£U »UtiL«*flH»-C2 0 
O'CT'&SU fft^w? htrffALfc. 
£SttB«rC2 0 Otx 5 U ff&AflMg 
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[00 7 1 ] *fcWWfi£»<DRj, 2 5 CC-C 1 Ojffllff 

tt, 2 0 0lCx5»K-C^tfc*feffitPIi:feSIS:/T 

[gffiftl 6 } *- 1 ©fls£*N o.25 |C<t 5ffl8§Wf 
6 

Hte«fiJ 3 T?|iit$*lfcft^«0 . 0 5 g y / 

ftvu-v ( rr^ y^y fmdj H*u-a vtt^t 

StfcHA) 1 OOglifiSU #UHUt£ffl^T20 

o ox;* sm-cfoBL. 

[0 0 7 2) *fc*tttU8«0», 2 5 0t-eiO»B» 
li, 2 0 0 x 5 »W -Cfijaef Ufc*fe« t h C&Hf:^ 

[0 0 7 3] H7%W&L\\UVV*>b>' KXWcm 
(I TO) lW^ll^5rl20nm l$(BLfcfc© 
ytm ; «*lf-Aj«ft ; >- Mfflftl5Q) Sriltt 

ISIlrtOJiaa^ 2 x 1 0^ TorrlXFI^SiTiJ 

[0074] J:BisirtiaE»s*ifc-fe9 5y^5o»af 
KAHfc, TlStilit^ (HI) -e«$ti5^s^7$> 
fc***«otf©HH©T«»t-#--tfll«LTKffi 
5olf<Dfigl±220 ~240 t<0© 
fflT\ $s&B#<Og£j£(i2. 8X10"* Torr-Cfc-ofc. 

^flSHWl2 3#-CNfcofc 0 
[00 7 5] 

tfki 71 

(HI) 

[0 0 7 6] ®^*ftiHg (**») 5»tm 
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•>*yy^«B* (ei) , &tfK-^t5ft^*tt-c 

&ft (El) (C*tLTIi275 -285 tWftffl, fc&^Jc 

- ino. i ic»L-ciii6o -no xo^mx-umu^ 
mm<»n£mt2. sxio" Torr, it mmto.3 

~0.4nm /*>?, *WHBl43»-M>ofc. L 
T, RJ?30n«?*- 1 WNo. 1 roft^AHU^ (E 
1 ) fc»LT 1 lfi% K-73tifc*HHSl («* 10 
I) 5##6ftfc. 
[00 7 7] 

HkiBi 

(£ 1 ) 

[0078] «*ttA!6©tm4LT, 7 20 

/u> ^£A«8-fc Kd*v*/ !J (El) £1 

w(Di#(D5oi?(DfflStt3 1 5~3 50t(D 
«&ffl?» Lfc„ If B#©X£gli 1 . 2 X 1 o" Tor 
r, **«PK]tt3£?fcofc. g*i:LtBi4 5nm 
0«*&Wi6#1§e>ftfc. ±!EcOIE?Uiii$l4, 

dig («3t®) 5, &tf**ttA»e**aas»i-* 

[0 0 7 9] I. IT', «-T-ftAl6 4TOjli»S:tTofc* 
«-2 



2 0 0 1-1 10 8 0 
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§SIiffl«^^^i:Lt2mm*i©^h7^7 , ttv't 
K— EilO! TO* h747kW.#1-ZS: 

•C, fi«UltK*lCUTjlllrt»Ka*^2Xl 0" To 
rr»Tt45*-e#«Lfc. ftV*?fllff*BJI 7 £ LT 
7 y ft-r ^* •> £ A !/ 7 r >• #- K£ffl << *?RE 
0. 5nmfc46i5»-**tt. **«P»Kffi*(4 5 
X 1 o" TorrT'fcofc. 

[0 0 8 0] fci^T\ &&8i:LT. 7/>S = £A$r* 
!»7f y#-K*ffl^T4 0nm©!8E?3fc@fLfc. 7 

? - £ -kls 1 . 5 X 1 0 "* Torr, 
«PWttld3 0#?*ofc o $<b(c. U T'r 

- K£fflVMT4 0 nra<DBSl£?aSf Lfc. ffiHB*©8 
Stli 1 . 5X10" Torr, IfciWi 1 » 1 Of*?* 

[0 08 1] JU±©fi&£LT, 2mra X2nun »"!r< 1 X<D& 
W&SJBifll^lcd/m 1 *fc$*BE, «#»Sli250mA/ 

cm' rofltaafis?^ «3ta*ttioocd/B' ?»n, w 

Ocd/ro' ?©(!£&* 

[0 0 8 2] r^^li, ftfe0-*fc**«r*U 3S 
)fcrof-?j£J|li5 9 0nm, ?feofc <) 
»*©tr-^ttftfi5 3 0 n m?*5„ 

[0 08 3] 

l£4] 







H3t»* 










CV) 


[Cd/B a ] 




Ccd/A] 


[V) 


§Ofc«l7 


3 


9 6 3 5 


1.9 5 


4 


6 



[0084] 

«>«li*«W«>*ft li <fc 9 IUS1-4 w t &X t 5. 

[0085] tfc^wicTiifctis^riiajMs**^ 

[BI{iiaffi¥ttBl91] so 



[0 1 ] G&&m%%*<»%1&<»M&<r>-m*t& 

xmmx'hz, 

[0 2 ] gttftl 7 ?ffr* Lfc*r««#£fti!i* cDfiligSr 

[03] $®m%%% : i-(on&<»M&(DW<Dm*t 



i 

2 
3 
4 
5 
6 
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m 



